gaster. Our results suggest that this TE insertion is advantageous to the host.
To investigate the events that gave rise to this associaremains of the transposase sequence do not depart from neutral expectation (Table 2) . tion between the S-element and the Hsp70 genes in D. melanogaster, we surveyed the levels of nucleotide
The possible events that gave rise to the three insertions can be examined by comparing the genetic dispolymorphism at 87C, in a 3499-bp region that includes the element-derived sequence, 5Ј and 3Ј noncoding tances between the IR sequences present at each locus. The S-element at 87C includes two IRs (IR-1 and IR-2), flanking regions, and the Z nc and Z c elements of the neighboring Hsp70Bb gene ( Figure 1B) . A total of 18 and those at 87A consist of one incomplete IR upstream of Hsp70Aa (IR-3) and a full-length IR upstream of alleles were randomly sampled from lines derived from two natural populations, Beltsville and Zimbabwe. We Hsp70Ab (IR-4) ( Figure 1A ). For this analysis, we used the sequences of the insertion at 87C obtained here and detected 6 length and 56 nucleotide polymorphisms ( Figure 1B) . The observed levels of silent nucleotide one sequence for each of the two insertions at 87A retrieved from the Drosophila Genome Project (DGP) diversity (Table 1) [27] between the IRs are given in Table 3 . Values range between 6.5 Ϯ 2.0 (for IR-1 versus IR-2; % SE) and Replacement polymorphisms are one-tenth as common as silent ones (Table 1) [28] . Assuming that IR-1 and IR-2 arose by duplication of the IR of a single insertion three recombination events in our sample. This means that different parts of the sequence may be evolving at 87C, and using the lower 95% confidence limit for the divergence between IR-1 and IR-2, the age of this independently from each other. To investigate this, we analyzed separately the patterns of silent variation in insertion cannot be less than about one-sixth of the species divergence time, i.e., about 0.5 Myr. three distinct regions: the noncoding flanking sequences, the S-element-derived sequences, and Hsp70Bb. SilentIf the presence of the S-elements is due to an invasion following speciation, the maximum expected diversite nucleotide diversity is higher in the flanking sequences ( ϭ 0.94%) than in the TE or in the Hsp70Bb gence time between any two copies of the S-element should also not be more than the melanogaster-simgene ( ϭ 0.49% and 0.46%, respectively). However, the distribution of polymorphic sites among these regions is ulans divergence time. In agreement with this, pairwise We cannot, therefore, come to any firm conclusion about the causes of the initial spread of the insertion mic locations retrieved at random from the DGP revealed that the overall mean divergence (% Ϯ SE) is 6.1 Ϯ 0.6, from the pattern of sequence variation alone. But, the presence of selection on the S-element insertion into and the maximum value is 13.6 (see the Supplementary Material).
Hsp70 is suggested by the excess of low-frequency variants in the IRs of the element (Table 2) or reached a high frequency in a highly recombining species.
